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pArT ONe F o R e w o R D

Message	from	the	Chair

Welcome to the 2010 Inventions and Contributions 

Board Annual Report, where the best inventions in 

the Agency get their day in the sun. Each National 

Aeronautics and Space Administration (NASA) 

sponsored invention starts as an idea, but through 

the hard work and intellect of our inventors gets 

pushed ahead into reality with a vigor akin to rocket 

thrust. While the worth of monumental inventions is 

plainly evident to the general public, in other cases 

the knowledge and expertise of the Inventions and 

Contributions Board (ICB) is utilized to understand 

and recognize the significance of more esoteric and 

incremental advances. Because all these advances, 

monumental or esoteric, are required to move 

science and technology forward, the ICB strives to 

bring them all forward for recognition. As this wave 

of scientific advancement simultaneously rushes 

and creeps steadfastly on, new knowledge and achievements become possible. 

It is NASA’s mission to help the Nation and humanity unite in the joyous pursuit of 

the understanding of our surrounding universe. The intent of this annual report is to 

encourage all inspired by this pursuit to continue their collective efforts and to know 

that they are and will continue to be appreciated for their contributions in revealing 

what the future holds. The Office of the Chief Technologist (OCT) provides the 

strategic view of NASA’s technology needs to its inventors and industry partners. 

The Office of the Chief Engineer (OCE) then works to enable the tactical and logistic 

support for our engineers and scientists. With this cooperation, the Agency has won 

and can expect many technical victories. Please join us in the recognition of these 

examples of NASA’s finest technological achievements over the last twelve months.

Dr. Michael G. Ryschkewitsch, chair
NASA	Chief	eNgiNeer

Mike Ryschkewitsch welcomes Space Shuttle Atlantis crew member 
and Hubble Space Telescope repairman exemplar John Grunsfield 
and the other six STS-125 crew members back to Earth after a 
successful mission. The landing at 10:39 a.m. CDT on May 29, 2009, 
at Edwards Air Force Base in California, capped off a nearly 13-day 
groundbreaking mission to repair and upgrade Hubble.
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pArT TwO I n t R o D u c t I o n

The	iCB	Mission

The ICB is comprised of technical specialists individually nominated by their home 

Center and appointed by the Administrator to provide the diverse expertise needed 

to evaluate new and unique technologies from NASA and its industry partners. ICB is 

authorized to approve awards up to $100,000 without congressional notification. With 

the help of its staff and legal counsel, the ICB reviews and evaluates contributions to 

the Government and the Nation. Many of these inventions and contributions will help 

humanity explore the universe and improve life here on Earth. The ICB approved more 

than 3,319 individual cash awards totaling nearly $1.8 million this year.
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pArT Three B a c k G R o u n D

Where	the	iCB	Comes	in

Since the passage of the Space Act of 1958, which created NASA from its 

forerunner, the National Advisory Committee of Aeronautics (NACA), the ICB has 

been carrying out its task of recognizing NASA-sponsored scientific and technical 

aerospace innovation. It has presented an estimated 150,000 awards to NASA-

sponsored inventors for their contributions to the Nation’s advancement of 

science, flight, and space exploration. Information on awards from previous years 

is archived online at http://www.nasa.gov/offices/oce/icb/Annual_Report.html. 

The ICB conducts a competition to assist the OCE and the Office of the General 

Counsel (OGC) in the selection of up to two inventions to be named as Invention 

of the Year (IOY). A winner can potentially be named for each Government and/

or Commercial categories. The ICB has also appointed a special panel of software 

experts to conduct the Software of the Year (SOY) competition and identify NASA’s 

best software. For more information, see http://www.nasa.gov/offices/oce/icb/Yearly-

Comps.html.
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pArT fOur P e R F o R M a n c e

The Invention Awards Program continues to enjoy strong participation across 

NASA. The number of inventors approved for various award types illustrates the 

level of activity: 

 1. 512 individual Board Action awards were reviewed and approved in  

  six meetings.

 2. 554 patent applicants were awarded.

 3. 683 software authors were awarded. 

 4. 1,570 NASA Tech Briefs authors were awarded.

 5. There were four Exceptional cases—inventions with at least one inventor who   

  was approved for an award of $5,000 or more. 

The awards program participation levels at each Center vary year to year as the 

chart below shows.
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pArT f IVe e x c e P t I o n a L  I c B  awa R D  c a s e s

ICB award applications that result in at least one awardee receiving $5,000 or 

more are classified as Exceptional awards. These awards must go to the NASA 

Administrator for approval. Descriptions of the Exceptional Board cases for 2010 

follow. Each Technology is identified by a unique tracking code that consists of a 

three-letter code designating the lead NASA Center for its development and a five- 

digit number assigned to it at the time it was reported to NASA. 

The Lead NASA Center Code Definitions are:

Ames Research Center: ARC

Dryden Flight Research Center: DFRC

Glenn Research Center: GRC or LEW (formerly Lewis Research Center)

Goddard Space Flight Center: GSC or GSFC

Kennedy Space Center: KSC

Langley Research Center: LaRC or LAR

Jet Propulsion Laboratory: JPL

Johnson Space Center: JSC

Marshall Space Flight Center: MSFC

Stennis Space Center: SSC

Headquarters: HQ
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pArT f IVe e x c e P t I o n a L  I c B  awa R D  c a s e s

Yearly	Competitions

2009 Invention of the Year

The OGC is the organizational sponsor of the IOY awards competition. The 

competition year is the year before the selection is made, so in 2010, the 2009 IOY 

competition was held. An IOY award may be presented in two categories: (1) the 

NASA Commercial Invention of the Year, and (2) the NASA Government Invention of 

the Year.

The IOY awards are tied to the NASA invention patenting program, and while 

the ICB recommends winners, the OGC makes the final determination. Each 

nominated patent or suite of patents must have at least one NASA employee on 

it. Each Center may submit a maximum of two nominations, both of which are 

considered for each award. The ICB may elect not to recommend awards for 

either or both categories if they feel there is not a suitable nomination, and also may 

recommend the awards for both categories go to one nomination. 

The eligibility requirements for the NASA Commercial Invention of the Year award 

are linked to the National Inventor of the Year event promoted by the Intellectual 

Property Owners Educational Foundation (IPOEF), which the Commercial Invention 

of the Year may be nominated to if one is selected. Only inventions that were 

commercialized to non-Government customers during the last four years (2006-

2009) can be considered. The ICB and the OGC did not select a Commercial 

Invention of the Year for 2009, but did select a Government Invention of the Year.

The eligibility requirements for the NASA Government Invention of the Year are based 

on the impact the nominated inventions have had on NASA’s mission and in other 

Government programs. While commercial sales may exist, the deciding factor for the 

Government Invention of the Year Award is the value to Government uses. 

e x c e P t I o n a L  I c B  awa R D  c a s e s
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pArT f IVe e x c e P t I o n a L  I c B  awa R D  c a s e s

The NASA Government Invention of the 

Year Award for 2009 was conferred 

upon LAR-16575: The Ultrasonic 

Wire Crimp Inspection Technology. 

This invention uses ultrasonic wave 

transmission through ferrule-wire 

joints (perpendicular to the geometric 

axis of the joint) to nondestructively 

inspect mechanically crimped electrical 

connections for internal defects. It is 

much more informative than pull testing 

samples, which is the current standard. 

It can be applied to many different 

crimping operations, especially critical 

connections such as those on flight 

vehicles. Due to the huge number 

of crimped connections on military 

and civilian aircraft, there is interest in 

making this technique a requirement 

for all critical aviation system electrical 

crimps. This technique stands to have a huge impact in all technical areas due to 

the huge number of crimped connections in many electrical systems in fields of 

application outside of aviation. This technology is currently being used as part of the 

Aircraft Aging and Durability Project to investigate failure of electrical wiring systems 

in aircraft. Currently the technology is being evaluated by the Federal Aviation 

Administration (FAA), Naval Air Systems Command (NAVAIR), and the Coast Guard 

for potential application to commercial and military flight systems.

The Ultrasonic Wire Crimp Inspection Technology tool enables field workers to verify each 
crimp meets acceptable standards as it is made.
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pArT f IVe e x c e P t I o n a L  I c B  awa R D  c a s e s

2010 Software of the Year (SoY) Competition 

The 2010 SOY Winner is ARC-16332-1: Kepler Science Operations Center (SOC) 

SCIENCE Pipeline (Release 6.0). This contribution is designed to support transit 

photometry on 165,000 stars simultaneously in the search for Earth-like planets 

3,000 light years away. To identify an Earth-like planet as it crosses between 

Earth and its distant home star, the system must remove natural and instrumental 

effects from the data in order to bring out faint signals of the distant planets. It 

accomplishes this via custom algorithms, a high degree of software parallelism, 

scalability, and fast access to data from a distant spacecraft. The software 

must also account precisely for spacecraft temperature effects, drift, roll, and 

aberrations caused by the optics of the telescope itself. Dimming of light caused 

by starspots and each of the stars’ intrinsic variabilities must also be removed. 

The system encompasses science data processing, system infrastructure, 

target management, photometer management, and commissioning tools. This 

functionality is distributed among twenty-plus software components.

The Kepler Mission looks for Earth-like planets that may be able to support life by determining if they are in orbit about 
their sun at a distance similar to Earth’s orbit. This area of livable temperatures where it is not too hot or cold is called the 
“Goldilocks Zone” since it is just right for human life.

 Launching INNOVATION





More IcB exceptional cases



18

pArT s Ix MoRe IcB  excePt IonaL  cases

The ICB regularly recognizes Exceptional contributions beyond those entered 

in the yearly competitions. An Exceptional award went to the technology suite 

LEW-18013, 118357, 18358: Compact Wireless Biometric Monitoring and Real Time 

Processing System (vMetrics). vMetrics is an ambulatory physiologic parameter 

monitoring platform. It is a modular, customizable system that provides clinicians, 

clinical research personnel, and home healthcare providers the ability to monitor 

patients remotely for long periods of time. It has module slots, which enable the 

user to configure the system to match specific needs by simply inserting sensor-

specific cards. The data is then sent in real time from 

the unit over any commercially implemented wireless 

network including Ethernet, Bluetooth, cellular phone 

network, and wireless medical telemetry systems. Real-

time remote monitoring may enable better quality of life, 

and reduce dependency on hospitalization for disease 

management. It may reduce hospitalization costs and 

enhance the quality of life by enabling patient mobility 

while enforcing patient compliance to treatment—all of 

which should yield better medical results.

The vMetrics system is wearable and wireless, enabling patients to be mobile as they are monitored by doctors remotely.
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pArT s Ix more icb  except ional  cases

IPOPP enables the scientific community around the globe to receive and decode direct broadcasts of data from the Polar orbiter 
and other satellites.

GSC-15570-1, the International Polar Orbiter Processing Package (IPOPP), was 

recognized with an Exceptional award in 2010. This software package was GSFC’s 

2010 SOY nomination. It enables the processing, visualization, and evaluation of 

Earth science data from current and future satellite missions that freely transmit live 

data. It currently processes data from the Terra and Aqua missions, and will be used 

to process data from future National Polar Orbiter missions. It is composed of the 

Front End System (FES) to convert the telemetered data and the Data System (DS) to 

create and manage the data products. It then makes these data products available 

to at least 29 users in the U.S. military, Government agencies, and industry for real- 

time information on hazards such as fires, sand storms, and sea ice. It may save up 

to $9 million per year for the next five years compared to alternate approaches.

The JSC SOY nomination also achieved Exceptional award status in 2010. It is 

MSC-24209-1: Optimal Multi-Gravity, Multi-Spacecraft Trajectory Optimization 

and Design System, known as Copernicus. The Copernicus Trajectory Design and 

Optimization System (shown below) implements a comprehensive approach to 

performing mission design, trajectory analysis, and optimization. It integrates state-

of-the-art algorithms in spacecraft state propagation, optimization, and interactive 

visualization, allowing the user to design spacecraft missions for nearly all possible 

Launching INNOVATION
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pArT s Ix MoRe IcB  excePt IonaL  cases

Solar System destinations. The system accommodates the use of many types 

of propulsions systems, any number of spacecraft, and any user-definable force 

field models. All of these features are accomplished within a single architecture 

via a comprehensive interface, or passively via external interfaces that execute 

batch processes. The Constellation Program and the Orion Project have identified 

Copernicus as a primary performance analysis tool. It has allowed engineers at JSC 

to quickly gain a deep understanding of how lunar mission design affects vehicle 

performance requirements. This knowledge has been instrumental in allowing JSC 

and other NASA Centers to meet a very demanding Orion development schedule. 

In addition, this tool has enabled a very small team of engineers to produce 

comprehensive analyses supporting selection of Orion propellant loading and 

tank sizing requirements, as well as selection of candidate Ares-V launch vehicles. 

Copernicus is being used to provide analysis and performance information in support 

of the Review of U.S. Human Space Flight Plans Committee (a.k.a. the Augustine 

Panel). Nonaerospace applications and uses involve the exploration and verification 

of algorithms to solve dynamical systems and algorithms to solve small- to large-

scale optimization problems.
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pArT seVeN t H e  2 0 1 0  B o a R D  a n D  s t a F F

recognizing	the	inventors

The ICB for this year was made up of the following membership:

Dr. Michael G. Ryschkewitsch, Chair and NASA Chief Engineer

Dr. Donald C. Braun, GRC, Vice Chair

Ms. Helen M. Galus, Counsel to the Board, HQ

Mr. Robert F. Rotella, Counsel to the Board, HQ

Dr. G. Dickey Arndt, JSC

Dr. Biliyar (Bil) N. Bhat, MSFC

Mr. John O. Bristow, GSFC

Ms. Sandra A. Cauffman, GSFC

Mr. Donald O. Frazier, MSFC

Dr. Minoru M. Freund, ARC 

Dr. Dochan Kwak, ARC 

David C. McComas, GSFC

Mr. Richard McGinnis, HQ 

Dr. Maryann Meador, GRC 

Dr. Ruth H. Pater, LaRC

Dr. Christa D. Peters-Lidard, GSFC

Dr. Jacqueline (Jackie) W. Quinn, KSC 

Ms. Pamela R. Rinsland, LaRC 

Dr. Leland (Lee) S. Stone, ARC

Ms. Caroline K. Wang, MSFC 

Dr. Robert (Bob) C. Youngquist, KSC

Board Staff:

Mr. Anthony (Tony) J. Maturo, Staff Director

Mr. Jesse C. Midgett, Chief Technologist

Ms. Iona Butler, Records Manager

Ms. Gail M. Sawyer, Staff Specialist

Ms. Angela F. Greene, Budget Assistant
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pArT seVeN t H e  2 0 1 0  B o a R D  a n D  s t a F F

The 2010 Software of the Year Advisory Panel: Augmenting the ICB

A special Software Advisory Panel hears presentations for the SOY competition 

and advises the ICB on the ranking of nominations. This panel consists of 

software experts from across NASA nominated by the NASA Centers to evaluate 

SOY nominations.

left to right: John C. Kelly (HQ-OCE), 
Joseph Grant (SSC), Anthony J. Maturo 
(HQ-ICB), William L. Little (KSC), Roger A. 
Truax (DFRC), Felicia M. Wright (LaRC), Scott 
E. Green (GSFC), Lisa P. Montgomery (IV&V), 
James T. “Tom” Renfrow (JPL), Caroline K. 
Wang (MSFC), Lynn R. Vernon (JSC), Jay G. 
Horowitz (GRC), Jesse C. Midgett (HQ-ICB), 
Anthony R. Gross (ARC).

Not pictured: Lori Parker (HQ-OCIO), 
Martha Wetherholt (HQ-OCIO).
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pArT seVeN t H e  2 0 1 0  B o a R D  a n D  s t a F F

The 2010 Awards Liaison officers: Priming the ICB Process

Centers also support the ICB by providing Awards Liaison Officers (ALO), patent 

counsels and attorneys, and technology transfer and software release authority 

personnel. The ALOs diligently submit their Centers’ inventors for ICB consideration 

throughout the year. Please refer to the contact information below for information 

on the ICB award program at a specific NASA Center, as all ICB award submissions 

must go through a Center ALO.

Center	Awards	liaison	officers

Robin M. orans
AMeS	reSeArCh	CeNTer

Mail Stop 202A-3
Moffett Field, CA 94035-1000
650-604-5875
Robin.M.Orans@nasa.gov

Yvonne D. kellogg
DrYDeN	flighT	reSeArCh	CeNTer

P.O. Box 273, M/S 2506
Edwards, CA 93523-0273
661-276-3720
Yvonne.D.Kellogg@nasa.gov

Laurie J. stauber
gleNN	reSeArCh	CeNTer

Bldg. 4, Rm. 106, Mail Stop 4-2
21000 Brookpark Rd.
Cleveland, OH 44135
216-433-2820
Laurel.J.Stauber@nasa.gov

Dale L. clarke
goDDArD	SpACe	flighT	CeNTer

Mail Code 504
Greenbelt, MD 20771
301-286-2691
Dale.L.Hithon@nasa.gov

 
 

Dr. christopher H. Jaggers
JeT	propulSioN	lABorATorY

Mail Stop 202-233
4800 Oak Grove Dr.
Pasadena, CA 91109
818-393-4904
Christopher.H.Jaggers@nasa.gov

Jun Rosca
NAsA Management Office
JeT	propulSioN	lABorATorY

Mail Stop 180-800
4800 Oak Grove Dr.
Pasadena, CA 91109
818-354-4862
CRosca@nasa.gov 

Pamela P. tilden
JohNSoN	SpACe	CeNTer	

2101 NASA Pkwy.
Mail Code AF2, Building 45, Room 448i
Houston, TX 77058
281-483-8341
Pamela.P.Tilden@nasa.gov 
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carol a. Dunn
KeNNeDY	SpACe	CeNTer

Mail Stop KT-A2 
Kennedy Space Center, FL 32899
321-867-6381
Carol.A.Dunn@nasa.gov 

sebrenna Lavon Young
lANgleY	reSeArCh	CeNTer	

Mail Stop 218
Hampton, VA 23681-2199
757-864-9474
Sebrenna.L.Young@nasa.gov

James J. McGroary, LLB
MArShAll	SpACe	flighT	CeNTer

Mail Code LS01
Huntsville, AL 35812
256-544-0013
James.J.McGroary@nasa.gov

Linda L. Hong
NASA	heADquArTerS

300 E Street SW 
Suite 4B34
Washington, DC 20546-0001
202-358-0462
Linda.L.Hong@nasa.gov

James Ray Bryant
STeNNiS	SpACe	CeNTer

HA30/Technology Development and  
Transfer Office
Building 1100, Room 2017A
Stennis Space Center, MS 39529 
228-688-3964
Ray.Bryant@nasa.gov
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pArT e IghT a c R o n Y M  L I s t

2010	iCB	Annual	report	Acronym	list	

ArC	 Ames Research Center

CDT	 Central Daylight Time

DfrC	 Dryden Flight Research Center

DS	 Data System

fAA	 Federal Aviation Administration

feS Front End System 

grC Glenn Research Center

gSC	or	gSfC	 Goddard Space Flight Center

gui	 Graphical User Interface

hq	 NASA Headquarters  

iCB	 Inventions and Contributions Board

ioY	 Invention of the Year

ipoef	 Intellectual Property Owners Educational Foundation 

ipopp	 International Polar Orbiter Processing Package 

Jpl	 Jet Propulsion Laboratory 

JSC	 Johnson Space Center  

KSC	 Kennedy Space Center  

larC	or	lAr	 Langley Research Center  

leW	 Glenn Research Center (formerly Lewis Research Center)

MSC	 Johnson Space Center (formerly Manned Spaceflight Center)

MSfC	 Marshall Space Flight Center  

NACA	 National Advisory Committee on Aeronautics

NASA	 National Aeronautics and Space Administration

NAVAir	 Naval Air Systems Command

NDe	 Nondestructive Evaluation

NeSC	 NASA Engineering and Safety Center

oCe	 Office of the Chief Engineer

oCio	 Office of the Chief Information Officer

oCT	 Office of Chief Technologist

ogC	 Office of the General Counsel

SoC	 Science Operations Center (IPOPP)

SoY	 NASA Software of the Year

SpiCe	 Spacecraft, Planet, Instrument, Camera-matrix, and Events system

SSC	 Stennis Space Center  
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